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Abstract 
A six-coloring of the Euclidean plane is constructed such that the distance 1 is not realized by 
any color except one, which does not realize the distance x/2 - 1. 
A 44-year-old problem due to Edward Nelson asks to find the chromatic number 
x(E 2) of the plane, i.e. the minimal number of colors that are required for coloring the 
plane so that no two points, a unit distance apart, lie on the same color. (For a history 
of the problem we refer the reader to [3].) 
It has been known, since 1950, that 
4 ~< z(E 2) ~< 7. 
Related questions have been considered (see [1] for a number of them). We would 
like to pose a new problem. Almost chromatic number za(E 2) of the plane is the 
minimal number of colors that are required for coloring the plane so that almost all 
(i.e. all but one) colors forbid the unit distance, and the remaining color forbids 
a distance. 
We have the following inequalities for Xa(E2): 
4 <~ za(E 2) <~ 6. 
The lower bound follows from Dmitry Raiskii's [2]. The upper bound was proven by 
the second author in [4]. 
The problem now is: find z~(E 2). 
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Fig. 2. 
The following notion of type was first introduced in [4]. Given an n-coloring of the 
plane such that the color i does not realize the distance d~ (1 ~< i ~< n), we would say 
that this coloring has type (dl, d2 ... . .  d,). 
A six-coloring of the plane in [4] had type (1, 1, 1, 1, 1,/.,/5). Here we present 
another six-coloring of the plane: this one is of type (1,1, 1, 1, l , . f2 -  1). We tile 
the plane with squares of diagonals 1 and v/2 - 1 (Fig. 1). We use colors 1 ..... 5 
for larger squares, and color 6 for all smaller squares. With each square we 
include half of its boundary, the left and lower sides, without the endpoints of this half 
(Fig. 2). 
Remark at the time of printing. The second author has recently found an infinite 
class of 6-colorings of the plane, that have similar properties. He proved that 
for every ~ e [,,~ - l, 1/,,~] there is a 6-coloring of the plane of type (1, 1, 1, 1, l, ~). 
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Please, see [5] for a short  report  and related open problems, and [6"1 for a complete 
proof. 
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